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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a jig for drying 
ceramic formed products which enables the ceramic 
formed products to uniformly be dried without causing 
deformation such as warpage and cell breakage, etc., in 
the ceramic formed products. 

SOLUTION: In a jig for microwave drying of pillar-shaped 
ceramic formed products 20 made of a mixed 
composition comprising ceramic powder, a binder and a 
dispersing medium liquid and having many open holes 
perforated in its longitudinal direction and separated from 
one another by partitions, this jig has two separate jigs 
formed in such a way that they enclose nearly the whole 
surface of ceramic formed product sides parallel to the 
longitudinal direction in a closely contacted state. 
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* NOTICES * 




Japan Patent Office xs not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fixture of the ceramic Plastic solid which is the fixture for desiccation used in case the 
ceramic column-Hke Plastic soUd which it consisted of a mixed constituent of ceramic powder, a binder, 
and dispersion-medium liquid, and many through tubes separated the septum, and was installed in the 
longitudinal direction side by side is dried with microwave, and is characterized by to consist of two 
separated fixtures of a side face parallel to the longitudinal direction of said ceramic Plastic solid which 
were constituted so that the whole surface might be mostly surrounded in the state of adhesion for 
desiccation. 

[Claim 2] The fixture for desiccation of the ceramic Plastic solid according to claim 1 constituted so that 
the side face of a ceramic Plastic solid might be made to contact through the elastic member which can 
absorb moisture. 

[Claim 3] The fixture for desiccation of a ceramic Plastic solid is a fixture for desiccation of the ceramic 
Plastic solid according to claim 1 or 2 which consists of a bottom fixture constituted so that said ceramic 
Plastic solid could be laid in the condition of having made the side face of a ceramic Plastic solid 
inclining, and an upper fixture constituted so that it could carry on said ceramic Plastic solid in the 
condition of having made it sticking to the side face of not being in contact with said bottom fixture. 
[Claim 4] The fixtiu-e of [ 1 / at least ] the two separated fixtures is a fixture for desiccation of the 
ceramic Plastic solid according to claim 1 to 3 with which the clearance for being constituted including 
the plate of two sheets which lays a ceramic Plastic solid, and dispersing moisture between said plates of 
two sheets is formed. 

[Claim 5] The fixture for desiccation of the ceramic Plastic solid according to claim 1 to 4 which uses a 
glass epoxy plate as a main configuration member. 

[Claim 6] The weight X of an upper fixture (kg) is the fixture for desiccation of the ceramic Plastic solid 
according to claim 1 to 5 with which it is satisfied of the following formula (1) when referred to as 
touch-area (cm2) =[ with the ceramic Plastic soHd of the on-the-strength (kg/cm2) x top fixture of a 
ceramic Plastic solid ] Y (kg). 
YxO.6 <=X<=Yxl.5 ...(1) 

[Claim 7] It is the desiccation approach of the ceramic column-like Plastic solid which it consisted of a 
mixed constituent of ceramic powder, a binder, and dispersion-medium liquid, and many through tubes 
separated the septum, and was installed in the longitudinal direction side by side. The desiccation 
approach of the ceramic Plastic solid mostly characterized by making it dry, irradiating microwave at 
said ceramic Plastic solid after [ a side face parallel to the longitudinal direction of said ceramic Plastic 
solid ] surrounding the whole surface using the fixture for desiccation of a ceramic Plastic solid 
according to claim 1 to 6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the desiccation approach of the ceramic Plastic solid 
using the fixture for desiccation and this fixture for desiccation of a ceramic Plastic solid of the shape of 
a column by which many through tubes were installed in the longitudinal direction side by side 
including ceramic powder, a binder, etc. 
[0002] 

[Description of the Prior Art] It poses a problem that the particulate contained in the exhaust gas 
discharged by internal combustion engines, such as cars, such as a bus and a truck, and a construction 
equipment, does damage to an environment or the body recently. By passing a porosity ceramic for this 
exhaust gas, the ceramic filter which carries out uptake of the particulate in exhaust gas, and purifies 
exhaust gas is proposed variously. 

[0003] Two or more porosity ceramic members 30 as shown in drawing 6 band together, and the 
ceramic filter usually constitutes the ceramic filter. Moreover, as this porosity ceramic member 30 is 
shown in drawing 7 , many through tubes 31 are installed in a longitudinal direction side by side, and the 
septum 33 which separates through tube 31 comrades functions as a filter. Namely, the through tube 31 
fonned in the porosity ceramic member 30 As shown in drawing 7 (b), the exhaust gas with which either 
the entry side of exhaust gas or the edge of an outlet side flowed into ********** and the through tube 
31 of 1 with the filler 32 In case it flows out of other through tubes 31 and exhaust gas passes this 
septxmi 33 after passing the septum 33 which surely separates a through tube 31, a particulate is caught 
in septum 33 part and exhaust gas is purified. 

[0004] When manufacturing such a porosity ceramic member 30 conventionally, after mixing ceramic 
powder, a binder, and dispersion-medium liquid and preparing the mixed constituent for Plastic solid 
manufacture first, the ceramic Plastic solid was produced by performing extrusion molding of this mixed 
constituent etc. 

[0005] And next, the acquired ceramic Plastic solid is put into a dryer, heating by irradiating microwave 
at this ceramic Plastic solid is performed, the dispersion-medium liquid in a ceramic Plastic solid etc. is 
dispersed, it has fixed reinforcement, and the desiccation object 200 of the ceramic Plastic solid shown 
in drawing 8 (a) which can be dealt with easily was manufactured. As for ceramic Plastic solid 200, the 
porosity ceramic member 30 is manufactured through a cleaning process and a baking process after this 
desiccation process. 

[0006] However, in the desiccation approach of such a conventional ceramic Plastic solid, the 
phenomenon in which the rate of weight reduction changes with parts of a ceramic Plastic solid occurs 
as it is not easy to make homogeneity dry the whole ceramic Plastic solid and a desiccation process 
progresses. If the ununiformity of this desiccation occurs in the longitudinal direction of a ceramic 
Plastic solid, as shown in drawing 8 (b) If curvature arises in ceramic Plastic solid 200 after desiccation 
and the ununiformity of desiccation occurs in the direction perpendicular to the longitudinal direction of 
ceramic Plastic solid 200 on the other hand, as shown in drawing 8 (c) Crack 200a (henceforth a "eel 
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piece") occurred into the septum parWF a through tube, and there was a problem that manufacture of the 

porosity ceramic member 30 became difficult. 

[0007] 

[Problem(s) to be Solved by the Invention] This invention was made in order to solve these problems, it 
does not make a ceramic Plastic solid generate deformation, a eel piece, etc. of curvature etc., but aims 
at offering the desiccation approach of the fixture for desiccation of the ceramic Plastic solid which can 
make homogeneity dry the whole, and the ceramic Plastic solid using it. 
[0008] 

[Means for Solving the Problem] The fixture of the ceramic Plastic solid of this invention for 
desiccation is the fixture for desiccation which uses in case the ceramic column-like Plastic solid which 
it consisted of a mixed constituent of ceramic powder, a binder, and dispersion-medium liquid, and 
many through tubes separated the septum, and was installed in the longitudinal direction side by side is 
dry with microwave, and is characterize by to consist of two separated fixtures of a side face parallel to 
the longitudinal direction of the above-mentioned ceramic Plastic solid which were constituted so that 
the whole surface might be mostly surrounded in the state of adhesion. 

[0009] Moreover, the desiccation approach of the ceramic Plastic solid of this invention is the 
desiccation approach of the ceramic column-like Plastic solid which it consisted of a mixed constituent 
of ceramic powder, a binder, and dispersion-medium liquid, and many through tubes separated the 
septum, and was installed in the longitudinal direction side by side, and after [ a side face parallel to the 
longitudinal direction of the above-mentioned ceramic Plastic solid ] surround the whole siirface using 
the fixture for desiccation of the above-mentioned ceramic Plastic solid, it is mostly characterize by to 
make it dry, irradiate microwave at the above-mentioned ceramic Plastic solid. 
[0010] 

[Embodiment of the Invention] Hereafter, the desiccation approach of the ceramic Plastic solid of this 
invention and the operation gestalt of a dryer are explained, referring to a drawing. 
[001 1] The desiccation approach of the ceramic Plastic solid of this invention be the fixture for 
desiccation which use in case the ceramic column-like Plastic solid which it consisted of a mixed 
constituent of ceramic powder, a binder, and dispersion-medium liquid, and many through tubes 
separated the septum, and be installed in the longitudinal direction side by side be dry with microwave, 
and be characterize by to consist of two fixtures of a side face parallel to the longitudinal direction of the 
above-mentioned ceramic Plastic solid which be constituted so that the whole surface might be mostly 
surrounded in the state of adhesion and which separated. 

[0012] The ceramic Plastic solid set as the object of desiccation by this invention consists of a mixed 
constituent of ceramic powder, a binder, and dispersion-medium liquid. 

[0013] It is not limited especially as the above-mentioned ceramic powder, for example, the powder of 
oxide system ceramics, such as the powder; alumina of non-oxide system ceramics, such as silicon 
carbide, silicon nitride, alumimiimi nitride, boron nitride, titanium nitride, and titanium carbide, 
cordierite, a mullite, a silica, a zirconia, and a titania, etc. can be mentioned. In these, powder, such as 
silicon carbide which is excellent in thermal resistance, silicon nitride, and alumimium nitride, is 
desirable. 

[0014] Although especially the particle size of these ceramic powder is not limited, either, what 
combined the powder 100 weight Section which has the mean particle diameter which what has few 
contraction is desirable, for example, is about 0.3-50 micrometers, and the powder 5-65 weight sections 
which have the mean particle diameter of about 0.1-1 .0 micrometers in the next baking process is 
desirable. 

[0015] It is not limited especially as the above-mentioned binder, for example, methyl cellulose, a 
carboxymethyl cellulose, hydroxyethyl cellulose, a polyethylene glycol, phenol resin, an epoxy resin, 
etc. can be mentioned. The loadings of the above-mentioned binder usually have desirable 1-10 weight 
section extent to the ceramic powder 100 weight section. 

[0016] It is not limited especially as the above-mentioned dispersion-medium liquid, for example, 
alcohol [, such as an organic solvent; methanol, ], such as benzene, water, etc. can be mentioned. 
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Optimum dose combination of the aBi^e-mentioned dispersion-medium liquid is carried out so that the 
viscosity of a mixed constituent may become fixed within the limits. After being mixed by attritor etc., 
these ceramic powder, a binder, dispersion-medium Hquid, etc. are fully kneaded by a kneader etc., and 
are fabricated by the predetermined configuration by an extrusion-molding method etc. 
[0017] Drawing 1 is the perspective view showing typically 1 operation gestalt of the fixture for 
desiccation of the above-mentioned ceramic Plastic solid (henceforth "the fixture for desiccation"). As 
shown in drawing 1 , the fixture 10 for desiccation of this invention consists of two separated fixtures 
(the upper fixture 1 1 and bottom fixture 1 5) of side-face 20a parallel to the longitudinal direction of 
ceramic Plastic solid 20 which were constituted so that the whole surface might be mostly surrounded in 
the state of adhesion. 

[0018] And the bottom fixture 15 so that ceramic Plastic sohd 20 can be laid in the condition of having 
made side-face 20a of ceramic Plastic solid 20 inclining so that it may become the include angle of 45 
degrees to a horizontal plane While comparing the plates 12 and 13 of two sheets, being formed in the V 
character configuration and supporting these, by two or more holddown members 14, plates 12 and 13 
are pasted up and it is fixing so that this fixture 1 1 can be stabilized and laid in the floor line of an oven. 
[0019] Moreover, the upper fixture 1 1 is constituted so that it can put on ceramic Plastic solid 20 in the 
condition of having made it sticking to side- face 20a which does not touch the bottom fixture 15, and 
specifically, it is constituted by the supporter material 18 which supports plates 16 and 17 and this and is 
fixed almost like the bottom fixture 15. In addition, in this case, even if the upper fixture 1 1 and the 
bottom fixture 1 5 are reverse, they can use the upper and lower sides. 

[0020] Moreover, as shown in drawing 2 , the fixture for desiccation of this invention may be 
constituted so that side-face 20a of ceramic Plastic solid 20 may be made to contact through the elastic 
member 19 which can absorb moisture. 

[0021] Furthermore, as shown in drawing 3 , as for the fixture for desiccation of this invention, plates 42 
and 43 are supported only by the supporter material 44, and it is fixed, and a plate 42 and 43 comrades 
do not contact, but they may be constituted so that moisture can be dispersed fi-om between a plate 42 
and plates 43. 

[0022] As the quality of the material of the above-mentioned plate, although thermosetting resin, 
thermoplastics, ceramics, such composite material, etc. are mentioned for example, in these, 
thermosetting resin and composite material are desirable, a dielectric constant is low especially, the 
permeability of microwave is high, and the glass epoxy plate which is excellent in thermal resistance is 
the most desirable. Moreover, as the above-mentioned elastic member infixed between ceramic Plastic 
solid 20 and the fixtures 1 1 and 1 5 for desiccation, the product made fi-om plastics or the porosity elastic 
member made of rubber is desirable, and silicon SUBONJI is more desirable. 
[0023] Since it is in the same condition as the condition of having inserted in the shuttering which 
ceramic Plastic solid 20 is surrounded by the upper fixture 1 1 and the bottom fixture 15, and consists of 
an upper fixture 1 1 and a bottom fixture 15 substantially compulsorily by using the desiccation fixture 
of such a configuration, and having been crowded, deformation is not generated. 

[0024] In this case, although the upper fixtiu-e 1 1 is only carried on ceramic Plastic solid 20, it can fiiUy 
prevent deformation of ceramic Plastic solid 20 with a self-weight. However, for that purpose, when 
weight X of an upper fixture (kg) is set to touch-area (cm2) =[ with the ceramic Plastic solid of the on- 
the-strength (kg/cm2) x top fixture of a ceramic Plastic solid ] Y (kg), it needs to satisfy the following 
formula (1). 

YxO.6 <=X<=Yxl.5 ...(1) 

[0025] That is, since the force at the time of ceramic Plastic solid 20 deforming is large when the weight 
of the upper fixture 1 1 is too light, deformation cannot be prevented with the upper fixture 1 1 , but when 
the weight of the upper fixture 1 1 is too heavy, on the other hand, it is because a load is applied to 
ceramic Plastic solid 20 too much and it may deform with the weight of the upper fixture 1 1 . 
[0026] Moreover, by using the fixture for desiccation of this invention, evaporation of the moisture from 
side-face 20a (fi-ont face) of ceramic Plastic solid 20 can be controlled now, and deformation, a eel 
piece, etc. of the curvature resulting fi-om the ununiformity of the moisture content of the fi-ont face of 
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ceramic Plastic solid 20 and the intenW etc. can be prevented. 
[0027] Moreover, somewhat, since the upper fixture and the bottom fixture are separated, even if a 
Plastic solid contracts by desiccation, an upper fixture can follow this contraction, can maintain an 
adhesion condition, and can prevent deformation. Furthermore, since the elastic member 19 infixed 
between ceramic Plastic solid 20 and plates 12 and 13 absorbs moisture at a suitable rate and maintains 
at suitable humidity near the front face of ceramic Plastic solid 20, the ununiformity of moisture caimot 
generate it easily inside a ceramic Plastic solid. 

[0028] Next, how to dry a ceramic Plastic solid using the fixture for desiccation of such this invention is 
explained. By the desiccation approach of this invention, mostly, after [ the side face of a ceramic Plastic 
solid ] surrounding the whole surface using the above-mentioned fixture for desiccation, it is 
characterized by making it dry, irradiating microwave at the above-mentioned ceramic Plastic solid. 
[0029] In order to depend on target configuration of a ceramic Plastic solid and magnitude of a through 
tube for conditions, such as power of microwave at the time of drying, it cannot generally ******^ but 
for example, the magnitude of a ceramic Plastic solid is 33nmix33mmx300mm, and when the nxunber of 
through tubes 21 is [ the thickness of a 200 piece //square / inch and a septum 22 ] 0.35mm, the power of 
microwave has desirable about 0.5-4kW. In addition, even if the configuration and magnitude of 
ceramic Plastic solid 20 differ from each other, it does not separate fi-om the conditions of desiccation 
greatly from the above-mentioned conditions. 

[0030] Although the various equipments which especially the equipment made to generate microwave is 
not limited, but are used from the former can be used, it is desirable to, use that by which the stirrer for 
microwave stirring was arranged in the upper part of a part through which is equipped with a microwave 
generator and a ceramic Plastic solid passes for example. 

[0031] Microwave can be irradiated by stirring with the stirrer for microwave stirring at whole ceramic 
Plastic solid 20 at homogeneity. In addition, the servomechanism having a microcomputer is usually 
incorporated, and the dryer used by the desiccation approach of the ceramic Plastic solid of this 
invention detects a ceramic Plastic solid automatically by an infrared sensor etc., generates microwave, 
drives the stirrer for microwave stirring, and if a ceramic Plastic solid is carried in not to mention a setup 
of the power of microwave, it is constituted, for example so that a blower etc, may be operated. 
[0032] Although heating by irradiating microwave in the case of heating conventionally was performed, 
it was easy to dry the part near the front face (side-face 20a) of ceramic Plastic solid 20, and about the 
longitudinal direction of ceramic Plastic solid 20, in a center section, a rate of drying is slow, therefore it 
was easy to generate curvature and a eel piece by the conventional approach. 

[0033] However, since the above-mentioned fixture for desiccation is used in this invention, ceramic 
Plastic solid 20 is surrounded by an upper fixture and the bottom fixture during desiccation by 
microwave, and since it is in the same condition as the condition of having inserted in the shuttering 
which consists of an upper fixture and a bottom fixture substantially compulsorily, and having been 
crowded, deformation is not generated. 

[0034] Moreover, when an upper fixture and a bottom fixture stick to the side face of a ceramic Plastic 
solid, evaporation of the moisture fi-om the side-face 20a part of ceramic Plastic solid 20 can be 
controlled now, and deformation, a eel piece, etc. of the curvature resulting from the ununiformity of the 
moisture content of the front face of ceramic Plastic solid 20 and the interior etc. can be prevented. 
[0035] Moreover, since it has dissociated, even if a Plastic solid contracts an upper fixture and a bottom 
fixture by desiccation, an upper fixture can follow this contraction, can maintain an adhesion condition, 
and generates neither curvature nor a eel piece. 
[0036] 

[Example] Although an example is hung up over below and this invention is explained to it in more 
detail, this invention is not limited only to these examples. 

[0037] The mixed constituent of a raw material was prepared by blending the alpha mold silicon carbide 
powder 70 weight section with example 1 mean particle diameter of 10 micrometers, the beta mold 
silicon carbide powder 30 weight section with a mean particle diameter of 0.7 micrometers, the methyl 
cellulose 5 weight section, the dispersant 4 weight section, and the water 20 weight section, and mixing 
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to homogeneity. The extruding presWKchine was filled up with this mixed con^R^nt, and honeycomb 
Plastic solid 20 as shown in drawing 1 by part for extrusion rate/of 2cm was produced. That magnitude 
was 33mmx33mmx300mm, and the number of through tubes 21 was [ the thickness of a 200 
piece //square / inch and a septum 22 of this honeycomb Plastic solid 20 ] 0.35mm. 
[0038] Next, as shown in drawing 1 , after laying ceramic Plastic solid 20 in the bottom fixture 15 using 
the fixture 10 for desiccation of the ceramic Plastic soHd shown in drawing 1 , the upper fixture 1 1 was 
carried on ceramic Plastic solid 20, it carried in to the dryer in this condition, the power of microwave 
was set as 3kW, and the ceramic Plastic solid was dried. And as a ceramic Plastic solid was taken out 
from desiccation initiation after fixed time amount and it was shown in drawing 4 (a), the desiccation 
object 100 of a ceramic Plastic solid was divided into area 1, area 2, and area 3, fiirther, as shoAvn in 
drawing 4 (b), these were divided into the outside A section and the B section by the side of inside, and 
the weight percentage reduction in each part was measured. The result was shown in drawing 5 . 
[0039] the example 1 of a comparison — the ceramic Plastic solid was first produced on the same 
conditions as an example 1 . Next, not using the fixture for desiccation, microwave was irradiated in the 
state of nakedness, and also the ceramic Plastic solid was dried like the example 1, and the weight 
percentage reduction in each part of a ceramic Plastic solid was measured. And as a ceramic Plastic solid 
was taken out from desiccation initiation after fixed time amount and it was shovm in drawing 4 (a), the 
desiccation object 100 of a ceramic Plastic solid was divided into area 1, area 2, and area 3, further, as 
shown in drawing 4 (b), these were divided into the outside A section and the B section by the side of 
inside, and the weight percentage reduction in each part was measured. The result was shown in drawing 
5 . 

[0040] It was proved by the example 1 of a comparison by weight percentage reduction's differing in 
each part, and weight's decreasing to homogeneity mostly in each part, and using the desiccation 
approach of this invention with progress of the drying time to desiccation being carried out to the 
ununiformity, in the case of an example 1, that homogeneity can be made to dry a ceramic Plastic solid 
so that more clearly than the graph shown in drawdng 5 . 
[0041] 

[Effect of the Invention] Since the fixture for desiccation of the ceramic Plastic solid of this invention is 
as above-mentioned, in case it dries a ceramic Plastic solid by the approach of irradiating microwave, it 
cannot make a ceramic Plastic solid able to generate curvature, a eel piece, etc., but can make 
homogeneity dry the whole. 

[0042] Moreover, since the desiccation approach of the ceramic Plastic solid of this invention is as 
above-mentioned, it cannot make a ceramic Plastic solid able to generate curvature, a eel piece, etc., but 
can make homogeneity dry the whole. 
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* NOTICES * 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing typically 1 operation gestalt of the fixture for desiccation 
of the ceramic Plastic solid of this invention. 

[Drawing 2] It is the front view showing typically another operation gestalt of the fixture for desiccation 
of the ceramic Plastic solid of this invention. 

[Drawing 3] It is the front view showing typically still more nearly another operation gestalt of the 
fixture for desiccation of the ceramic Plastic soHd of this invention. 

[Drawing 4] (a) is the perspective view showing the part which measured weight reduction of a Plastic 

solid in the example 1 and the example 1 of a comparison, and (b) is the front view. 

[Drawing 5] It is the graph which shows the relation of the measurement part of a Plastic solid and 

weight reduction in an example 1 and the example 1 of a comparison. 

[Drawing 6] It is the perspective view showing a ceramic filter typically. 

[Drawing 7] (a) is the perspective view showing typically the porosity ceramic member which 

constitutes a ceramic filter, and (b) is drawing of longitudinal section parallel to the longitudinal 

direction. 

[Drawing 81 (a) - (c) is the perspective view having shown typically the ceramic Plastic solid after 
drying on condition that versatility. 
[Description of Notations] 

10 40 Fixture for desiccation of a ceramic Plastic solid 

1 1 Upper Fixture 

12, 13, 16, 17, 42, 43 Plate 
14, 18, 44 Supporter material 
15 41 Bottom fixture 

19 Elastic Member 

20 Ceramic Plastic Solid 
20a Side face 

21 Through Tube 

22 Septum 

30 Porosity Ceramic Member 

31 Through Tube 

32 Septum 

33 Bulking Agent 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 9/8/2004 



Page 1 of 4 



* NOTICES * 




Japan Patent Of£ice is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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7 5 -y ^^{*:<7):g^:tr|6]lc ¥^T^M®^0{Jta'^ffi2:S? 
*II 1 f EiftcO-fe 5 5 'y ^0f*c«OK!l*ffl?&A, 

5 -/ wiMmmm^m^^ ^fzwm^mdM 7 5 •/ 

TfriB-fe ^ $ -y ^' Z b *^X'^ i>Xoiz 

ffl)^ ^ ix/i±?&a i: *^ =5r I. iS*^ 1 Xii 2 isa^O-fe 9 

5-y:?)S?e#:i0l^«ffl-/&ft, 

comMii. •fe9 5>y^'^*5'««lt-S2«c«1g«#:Sr 

•^^T-«B£$i^, H>ne2fe«:7)^^#:co^tC7)<:}^2r 
-ti: I. Ptia^^m ^tiX\>^6 tmm 1 — 3<D 

W^JB 1 ~4^5^^■ri^*Hc:ie®cO-b ^ S >y 

Clt#ii6 ] ±.im<^MS.X ( k g ) {i, -fe^ 5 ■/ 
BgJ^ftcO^* (k g//cm2 ) x±?&e,<7)-fe7S -y^J^ 

mi^tcommmm (cm^ > =y (kg) ttT^c^. t 
iiconn^ ( 1 ) $-?sj£i-sis*3ii~5<ot^-rti.*H; 

sm<r>-t 7 5 -y ^ B)4?^#:0|2«fflv^a, 
YXO. e^XSYX 1 . 5 • • • ( 1 ) 
[W*JS7] -b^S-y^'^jfefcyNMvr-fc^J-fficii^S 

^^y::tt«co-b 7 5 'y ^ mm^¥<7)macfT 
mx'h -oX. fria-b 7 5 <y «ff^f*coft#:fr[eitc^=fT^ 

7 5 ^y ^mM(^mmim^m\'^xnmLf~:tk. i-ne 

5 -y ^mBmz'7-( ^'D^&B^^ L^*^<o?2^S-tir 
I. i t ^ #18 1 -r S-b 7 5 -y 

[0001] 

co^iikmi^M^m^' ^Tt-t: 7 5 -y ^ mm<^mMumi>zm 

[00023 



c: i: fc: ± 0 , P^;irx4'<o>'N-7- ^ =sf a w— h Srif m 
LXm%:^:^^»it-t?>-t^^'yl!^y ^)\^^i}m^^ 

[000 31 -fe5 5-y:J'7'f;l':J'ti:, M^, ia6t=*-r 

J; ^>5r^fL«^ 7 5 ^ ^gBI^B 0 *i1t^lIM^$fLT-fe 
^S-y^^-fyl-^^r^t^L-CV^-S. ttc, C<7)^fL«-b: 
7 5-yi?Si5«3 0{±, HTlC^K-TctatC, ^^lJ\^l,Z^ 
^(^nmfl 3 1 i^^Mia $ix. S:3ifL31lRl±$rPST^Il 

msst^y '(jv^tLxm.m-rhXo^z^-ox\^^. -r 

=5:i5*> , #fL«-b 7 S -y g|5« 3 0 tCjgBJt? iX/SMilTL 
3 Iti. 07 (b) tc^f idt, S^M>yx<^AOnffllJ 

X«!±^□(iJOSa5^0V^•ri^*^A^^^IW3 2 J: 0 t 

K3it:mxhmm3 3i:mmLt:m. m<^-s.Mii3 1 

[0 0 04] C:<7)J:d=^ir#?LS-fe:7 5 •y:^'SB«3 

OS-MJt-rS^tca, t-r, •fe7 5■y^«^*i:>'^M>-y 

-b^wimmt im-^Lx^mi^m^mcoiM^^mim^ 
mm Ltim. z <r>m^mm(r>ntiiimmi:^d zuz 

cfcOs -t7 5-y^fiS«#:^f^MtTV^^c, 
[ 0 0 0 5 ] ^ Lr , iXlc. #<?>ilJ'^-b7 S y ^'Jj^* 

m^tRoZbt^X^hms (a) tc^-r-fe7 5 •y^'^ff^ 

2 0 0 LT I- ^Jt . <I <0§g*Xg<7)f*, 
•fe7 5 ^y 9imW2 0 0{±, i5iJixeS,t/^^S5r^ 
•C . #7L«-t 7 5 y ^' gPff 3 0 i^i^Jt §ix^ . 
[0 0 0 6] L*»L, Z<r)i.o-^£m^-^y^'v'!'!^ 

wc^^msmza^^xii. ■tys.-y:^mmcr)^i^ii^ 
—iz^m^-^t z b im^xii^j: < , mmJim*mtii>z 
-otix . -fe 7 s -y ^ fs.mi^<7mmzx 'yxmm.m^j/'<^\ 

^b^^o mmii^^-t h , z <nmk(r)T-^—b'^ 

■fe7 5 'y ^fi5c;J^#:^0:i¥:^(S]tc|&^-ri. i: . US ( b ) 

tS^t-J; ^ tc. mmkcri^ys. -y ^imw^2 o o 

feJScOif . -fe 7 5 -y J^filt 2 0 
0<?)«#*r^t;SE^:*I^(c%±-tl.fc. 08 (c) 
^■tXol^z, KiTLcOllligP^tc ;?7-y^'200a (lil 
T, ^^fvmtis b\.^o) im^\^. ^HW-ky^ y^ 

si5tt 3 0 cDm^tammiz^^ b^-^o mmtf^h -> tz . 

[0007] 

m^m^-t?>fzMz^^iifci><r>x\ ■tyi-y^&mt^ 

(,zm^^ "t^zb ff'X # I. -t 7 5 y ^ ss.Bi^<^mmi^ 
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[0008] 

trmm-miX-'^m-tt i. 3 (cmSixJt 2<i«0^g|L;t 
[0 0 09] tfz, ^WMco-^^ 5 ^^^^^.(Tymmj 

[00 1 0 J 

mmimm/m,mmm.<r>%mm^zr>^^x. mm^^ 

[0011] ipmmn-^^ 5 y i^m^wcn^miTmi. 

A^fe^o, ^m<r>-Kmwm&imxx9:^-)5^\,zmL 

mAzm^-^i>mmi&M:X'h ^ x , ±fa-fe ^ s -y^mm 
<r>^^-n1^\,zwi'its:mm<r>\^\'^^m^^m^mx'^mt 

[0012] *|&B^T-^t*£7)tt*fc^.|. -fe^ 5 ■/ i?fiS:» 

m$ki)-'hti:h%,<ryX'hh. 
[0013] ±i5-te7 5 l,X\m^zW&^K 

[0014]^n<b-b7S-y ?^^*c7)ifti@ tt^lcpSJgS 

tmt L< . mUt. 0 . 3 - 5 0 ;u mSSc7)^i^^i^ 
gSr*-ri.l!&*l OOaigPhO. 1-1. 0/tmSS 

[0015] ±mju yr-b Lxamzmj^^ti-r, 



•C'# I. . ±m^U yy-<7)U^Mii. ilS, -t 9 5 V ^' 

1 0 0 mmmzM lx. i ~ i o ttsissjK*^^? * 

[0016] ±i£^^™St LT{l^$tcPfi^$ixt'. 
tii. ^y-^ym<r>mimm;^'?y-f\^<^r)Ua- 

[ 0 0 1 7 ] 0 1 Ji, ±IB-fe 7 5 «y i'm^iilfcomf^mih 
tejSffl7&*10{i. -fe7 5v^fi!y^f*2 0c0*#*-[6jtc 

i,zm^^ittz2m<r)^mLfzx^m (±?&mi i tTi&M 

1 5) *»^>'5rl). 

[00 1 8] ^Lt, T^Ml Sfi. -fe^S vi^figJ^^c 

2 0 comm 2 0a $r7j<¥ffit3*t LT 4 5 ' co^mz^h 
X -3 {cfflM2-t*:fcimr-fe7 $ >y ^mBi^2 0 SrtKST 
SC:i:*5T^«.J:a, 2feO«^^i4sl2, 1 3S:^§-& 

ti>iz, ZcO-ihMl 1 i^m^i^mz^^LXmMX' 

ttioizmi&m(r>mMmti4:XM^i^i2. is^ 

mm. mmLx^^^. 

[0019] tti. ±?^* 1 1 {±, TiS* 1 5 i:«fJ!!6L 
■CV^^V^lilffi2 0 atcSg«$-fr/i4fc®T'-fe7 5 -y^^Ji^ 
f*:2OttK-<i-|>Ci:**"T-#l>J:otcfflfi)cStLT*5 0, M 
ftcWtcti, TihMr 1 5 t «3(i'(3]«t1Stt* 16, 17k 

zti^^n. m^-ti>^n^mi 8^cJ:o^ffiSc$^^Tv^ 

^ti. ±J6*1 1 i:T?'&Al 5fc{±. Ji 

[0020] 3(s:%B«<0ia*ffl?6:ft<±, ia2tCjirr 

5 y'7mm2 0c7)(ilffi2 0 a i:tgS4$-1i-.S i 3 

[00 2 1 ] El3C^-rJ:3tC, 3ts:^HS<?)f£*« 

ffl?^*«±, «^:»C<4s4 2 . 4 3;<)^'S:jta5W4 4<7)<^-f* 

sijestL, is4^#:4 2,43 n±\mm.-t-f. mk 
[0022] ±tm^t^(r>nnt ixa. mu£. 




[0 0 2 3] zcr>io^j:mm<^mmi&M^m\'^^z.tiz 

[0 0 24] Cco*i^, Hhmi IJi. mz-^^^-/9 
fi!tm2 0±t;i8-fr-CfcS7t'(tT'$)l.*<, 0^ 
^H^-fe 5 5 'y figJg* 2 0 <D^mW±-tl ^ ^ 

^v:?t'L. -f-iO^cii^tctS, ±?&A<7)afix (kg) 
{±, -fe 5 S -y ^'^J^f*:<0^^ ( k g/c m2 ) x±r6* 
<?)-fe7 5 -y ^itff^^sttfOttMffiffi ( c m2 ) =Y ( k 
g ) i: Lfzm.. TieottStit ( 1 ) im^-ti>'Jiimi}^h 
5. 

YXO. 1 . 5 ■ • • ( 1 ) 

[0025] -ttci^-h. ±?§* 1 1 
i: , -t 7 $ y ^fi£JB#:2 0<7)^ig-r^l^«0:'3*^':^# V^Tt 

■f - um 1 1 c7)«M*iat^'^ -fe 5 5 ■/ ^ 

2 0 t,zn.^m^i)^^-ti'x , ±?&* 1 1 (n^mmz 

[00 26] tfz. *?&B3<7)9£jSffl?&*S:fflv%?.c:fctc 
iO. •y^'fi!Ue#:20c;5||l|ffi20 a (^B) *>^> 

0 > -fe 7 S -y ^ )l£ff^#c 20O^ffiJ:l*Ig|5i: cOyK^^i^O^ 
[0 0 2 7] tti. ±itMtTi^M:tii. ^^LX^-^^ 

tzub. mmf}^^mi>zxK)iisi.mLxh. ±ihMii 
z(7)mmizmM-t%> z t *^'-c'# . mm^mi ^^x^ 

S:l»ih-tl>-fc**t:-iS, ^kiZ. -fe75-yi5'^*2 

0 1 mm 12, 1 3 t coPallc^fJ^ LfzW^^m 1 9 

#:2 0<0«ffij£«^«S=&:SJSC«O7t«6. -fe^ 5 -y 
[ 0 0 2 8 ] c:<7)<t 0 

^^T-fe7S ■y;?Jig?^ftS:l2^$^t.i.:^&tCOV'>T, im 

cJDjjs'ifes^, ±mmm}mi:m\'^x^mLfzm. ± 
s -y 9immz^^ ^ umm^ L^^t^hms^^ 

[0 0 29] Sa^M^itol^cT), -e-^ ^Dj^^<7)^N'V-#cO 

±h^><zm--ti>i-zihi,z. -m<<z\m'j^x'^-^£^-^t^ . m 

us, •fe7 5 y7fi!4J^*c7)::*:l'$**3 3mmx3 3mm 
X 3 0 0mmT\ «;jl7L2 1 cr)m^2 0 0 (i/¥:^-^ >- 
^. I1II2 2 (?)JP 0. SSmmCOm-^, -^A^u'-^ 
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<?DvnV-«±, 0. 5~4kWSJg*W*tl-^. 'Srfc, -fe 
7 5 -y^m&^l Ocojg^^^:^^ $**M=5r-:.-C i> , SE^ 

[003 0] '^^9u'm:W&.^^hW.im^zW&^ 

tir. mmi}-''^m\<^i^ix.x^^i>m^^mm^m\^hz t 
s. -y 9mmmm&-rhsii^(r>±-ni.z'?>( ammnm 
[ 0 0 3 1 ] v-f 9ummmx:S'-9-x'mw-rhz 

i: t= J; 0 -fe 9 5 -y ^'^J^* 2 0 (Ti-kWiz-?-^ 7 o^Sri^ 
-lCB?j^-fs>ri:*>'T-|=l.. ^tJ, *5&s3cr)-fe5S-y;? 

[0032] «a^J; 0 , anSftcJ^R^tc. ^ o^^aiit 
■r I. c: fc J: 0 SDfsft-r 5 ^ t *)*tT V ^tzi)<. mM(r> 
lomxn. -fe^ 5 -/^mm^ocomm («iib2 o a > 

o<7):^:^[ti]i:ptT*i, ^^mzii\,^x^im.m.ifim 

[0033] L-h-L. *^BflT'«i, ±iet/cl2Mffl?^* 
v\ 

[0034] i/i, ±?&fti:T?&**^'-b7 S "/9mm 
cO(B!lM(c^^«-r -1. .IfctcJ:'?. -b55-y^ ^Jf^Wc 2 0 <7) 
iM 2 0 Si^/l.'^i}^h<r>y^-!/f<nm%i 3 >- h o-yl^f •!> ^ 
fc*i-C#l.a:att=SrO, ■fe5S-y^5'j!!a^#:2 OiO^i: 

m^*l*ih-r -g. ^ i: *>'-C'^ S . 
[0035] tf^, ±?&mtT?&ftfcti. ^i-?iLTV%?, 

«gtc3H«-t hZt i)<X- ^ . t i}-X' ^ , 

[0036] 

[ mtm ] mzmmm i m^fx iw^zm t<m 
[0037] Mmm 1 

^ g 0 . 7Mm</)0 mStitimm^ 3 0 MM^ . P( 
f-^L-fe/l-D-xSfiftgli, :W-SJ(?fij4afta5, yK2 0tt4 
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ffttii^S2cm/:J^(ci:[lHc^-r=J:3^'N-;?7A 
cO^^^^fSSmmXSSmmXSOOmm-C. SJITL 

2 1 cr,m^2 0 0 m/w-'n^ y^. iiffi2 2<oii$*< 

0. 35 mmt 'S)'?;^^. 

[ 0 0 3 8 3 <x(= , a 1 t^-r-t 5 5 -y ^mmcomSk 

1 0 S:fflV^. 0 1 tCS^-r J: 0 IC, T?§A 1 5 tc-b 

7S>/^'fifcff^f<c2 0&tKat7tf^, ±?S*1 I2r-fe7 5 

V'fi?o^<0>N-V-S:3kWlciS«tT-fe9 5>!'^' 

Ur2, xUr3tCt5i-PJL, $<5>fc, 124 (b) Ic^-T 
L/C. 

[00 39] imm 1 

^^mm Lfziimi. mmm 1 1 mmi>z tx-^y 5 >y ^ 
&mi¥<^niAt:n\'\ ■^yi-y^^mi^(^^mzi3ifh 

^C-fe7 5v^(£jg#:SrIX0tiJL, 04 (a) fc^fJ: 

01, Z^ -fe^S •y^BRJ^#:tOfEjS#:l OO^x'JTl , X 
'Jr2, xt;T3tC^f<JL, 04 (b) tc^f 
ipfc, <Iix<i>SrHfi<OAa5fc4>il<OBa5i:fc^(t. # 

[0 04 0] 05tc*-^^^7i:OBB'b*»^rJ:3t:, it 

m\ 1 xu. ^^^x'MM.m'j'-mijm^-yxti o , ^fe; 
a . nm^m<7ymi^ tti>i,z. :&mzi5\,^x mm-i>z 

ti^x'^hzt-ffimm^txj-z, 

[004 1] 



[ 0 0 4 2 3 jt^c, *5|BB<?5-fe5 5 y^smf^i^^Wj 

mi . ±i^<Dm ^xhh<7yx\ -t ^ s -y 9 ^mmzw. 0 
nmm^m^mz^-tmwmxh h . 

[03] *|R|B3<50-b 7 5 x ^fig?^*C7)|g^fflV&ftC0jgfc 
SiJcO|IM?g©,^«j^6<)tciS-tiEffl0f 5 . 
[ 04 ] ( a ) {i, -mm 1 &t/JtSefi?>l 1 ^^^3V^t^ 

(b) -e-iOiEffi0-CJ5l>, 

[05] mm 1 at^JtisjCT 1 t=fcft-s.)^*«oa!issi5 

me] -^y^y^y ^ju^ iw^mi>z^^-tmwmxh 
I.. 

[07] (a) -b5S-yi?7-Y;P^5-ffiJjS;-r-l.^?L 

-f-^o^¥:^i6]tcW^iStt)fffi0T'S>§. 

[08 ] ( a ) - ( c ) m^<0^f^X^mLtz1§if7) 

■fe 7 5 y ^ f&mi^im^mizm ttimmmxh h . 

[^^-^COUiBJ] 

10.40 -fe^S-y ^fftJB#:<0l&l!lffl?6* 

1 1 ±?^ft 

12. 13, 16. 17. 42. 43 U^W- 
14. 18. 44 

15.41 Ti&Jr 

19 m-^'&.W^ 

2 0 -lr5 5>y;?^Jg* 

20 a 

2 1 fijiTL 

2 2 . 

3 0 ^7L®-tr5S •y^'gRW 
3 1 K3i?L 

3 2 
3 3 
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